Objective. Compensatory health beliefs (CHBs) are defined as beliefs that negative consequences of unhealthy behaviours can be compensated for by engaging in other health behaviours. CHBs have not yet been investigated in detail regarding smoking. Smoking might cause cognitive dissonance in smokers, if they are aware that smoking is unhealthy and simultaneously hold the general goal of staying healthy. Hence, CHBs are proposed as one strategy for smokers to resolve such cognitive dissonance. The aim of the present study was to develop a scale to measure smoking-specific CHBs among adolescents and to test whether CHBs are related to a lower readiness to stop smoking.
CHBs in adolescence and smoking behaviour
provided first evidence for the relevance of CHBs in adolescence, because CHBs were found to be associated with lower adherence to self-care behaviours in adolescents with type 1 diabetes. A qualitative study conducted by Scheffel and Schou (2007) also pointed out that adolescent smokers rely on cognitive compensating strategies such as 'it is healthier to smoke than eat fatty food' in order to minimize their perceived health risk due to smoking. On a behavioural level, Xu (2002) provided support that smokers who regret smoking due to the related health effects try to neutralize these negative feelings by taking more exercise or making more use of medical care.
Altogether, CHBs have not been investigated in detail regarding smoking and adolescence, although Knauper, Rabiau, Cohen, and Patriciu (2004) mentioned that CHBs should be investigated for behaviours that people are ambivalent about. Smoking in adolescence is such a behaviour (Lipkus et al., 2005) because adolescent smokers are just about to start smoking on a regular basis. Before becoming regular smokers, adolescents experiment with cigarettes. Thereby, they might perceive positive sociable, pleasurable, or emotional effects of smoking. Simultaneously, they might remember their parents' advice not to smoke/to stop smoking or might experience negative effects of tobacco use (Grogan, Fry, Gough, & Conner, 2009; Lipkus et al., 2005) . Feelings of ambivalence arise, because of the conflict between the desire to smoke and the goal to stay healthily, stop smoking or follow the parents' advice in order to protect one's own health.
Therefore, we concluded that the use of CHBs, as one strategy to resolve a state of dissonance, results in a reduction of this discomfort. As a consequence, tobacco use might increase and the motivation to stop smoking might decline (ct. Kleinjan et al., 2009 ) so that CHBs may be an obstructive factor for smoking interventions in adolescence.
Aims of the study
The aim of the present research was to develop a scale to measure smoking-specific CHBs among adolescents. The general CHB scale developed by Knauper et al. (2004) , which measure CHBs in general (e.g., eating and sleeping habits) might not be appropriate for the investigation of smoking behaviour in particular.
First, the reliability of the smoking-specific scale was examined. To test its validity, different variables were chosen based on the CHB model (Rabiau et al., 2006) . The selection of nearly the same variables as in Knauper et al. (2004) enables a comparison of the smoking-specific CHB scale with the general scale. From a theoretical position and based on the CHB model, it is furthermore inevitable to distinguish smokingspecific CHBs from other constructs which also target self-regulation such as the Multidimensional Health Locus of Control (MHLC) scale (Muthny & Tausch, 1994) or self-efficacy (Schwarzer, 2004) . Personality dimensions were assessed, with the focus on conscientiousness. This sub-dimension includes thoughtfulness, with good impulse control, and goal-directed behaviours (Rammstedt &]ohn, 2005) . In addition to Knauper et al. (2004) , dissonance-reducing strategies were added to distinguish CHBs from them. In order to investigate convergent validity, it was hypothesized that smoking-specifiC CHBs would correlate with general and smoking-specific self-efficacy, the personality sub-dimension conscientiousness, dissonance-reducing strategies, and the general CHB scale. To examine divergent validity, it was hypothesized that scores of the smokingspecific CHBs would not be related to procrastination (Schwarzer, 2007) , health-specific locus of control, and personality dimensions other than conscientiousness. Furthermore, to test the criterion-related validity, it was assumed that high scores on the smokingspecific CHB scale are associated with low readiness to quit smoking (Tabakmonitoring Schweiz, 2008) over and above the theoretically selected predictors outlined above. The incremental validity was tested of the smoking-specific CHBs over and above the general CHB scale regarding the readiness to quit smoking.
Methods

Participants
Participants were recruited from nine schools in four German-speaking cantons in Switzerland. A total of 56 classes completed the questionnaire during one 45-min lesson. Informed consent was obtained from the schools and all individuals participated voluntarily and were treated according to the American Psychological Association (APA) ethical guidelines (APA, 2002) . The data collection and its analyses were done anonymously.
The total sample consists of 789 15-to 21-year-old adolescents. Cases that could not be well defined as smokers or non-smokers, because of inconsistent or missing responses of the smoking status (ri = 49) and cases with ambiguous data were excluded (n = 64).
Ambiguous data were considered all impossible data combinations from the stages of change, the age, the age of smoking onset, or the number of cigarettes smoked (e.g., a person who reported his!her age to be 18, but the age of smoking onset to be 23). So, the sample consists of 676 participants, but for current analyses only the smokers (n = 244) were taken into consideration. Only in order to investigate criterion-related validity, the non-smokers were included, which differed significantly from smokers who were older (M = 17.1 vs. M = 16.9; t(674) = 2.17,p = .03). The average participant ofthe 244 smokers (61.1% girls, 38.9% boys) was 17. I-year of age-old (SD = 1.36). One hundred and thirty-one were daily and 113 occasional smokers. Four schools also agreed that their students complete the questionnaire a second time 4 months later (n = 384; 15-to 21-year-old smokers n = 91) to investigate the retest-reliability. The dropouts did not differ Significantly from the original sample in relation to socio-demographic factors and all study relevant variables (all p > .50) with the exception of age, which means that participants who dropped out were older (M = 17.5 vs. M = 16.1; t(674) = 13.91,p :::
.001).
Scale development
Before data collection for the main study, a pilot sample of 10 student smokers suggested examples of smoking-specific compensatory behaviours such as 'nutrition' or 'relinquishment of drugs'. Based on this input, an initial pool of 89 items was prepared. The item construction was theoretically guided (cf., Biihner, 2006) , and items were generated to represent the conceptualization of different aspects of smoking-specific CHBs. After having been reviewed by health psychology experts, items were selected for the final scale. Fifty-four items were excluded for any of the following two reasons: wording and redundancy. Before items were included in the questionnaire (see Table 1 for item examples), they were tested for clarity by five adolescents using the 'Think Aloud Technique' (Fowler, 1995) . Each item was scored on a scale of 1 (strongly disagree) to 5 (strongly agree). After data collection for the main study, a further examination of the items was conducted to consider the development of a short scale. Due to the large number of items for each facet (e.g., nutrition), all items were excluded that had a poorer distribution in comparison with the other items belonging to the same facet. In addition, items that were misunderstood, because of unclear wording, were not introduced in the shortened scale. In consequence, 13 items remained, whereas it was guaranteed that these items cover all different aspects of smoking-specific CHBs and that no psychological relevant information got lost.
Measures
Other instmments were included in the questionnaire to investigate the construct and criterion validity based on the proceeding of the study conducted by Knauper et al. (2004) . In Table 2 , the means, standard deviations, and the internal consistencies are shown.
General CHB scale (Knauper et al., 2004) The Canadian CHB scale consists of 17 items divided into four subscales labelled 'substance use', 'eating/sleeping', 'stress', and 'weight regulation'. The presented study Note. GCHB, General Compensatory Health Beliefs (CHBs); SCHB, Smoking-specific CHBs; SCHBe, subscale smoking-specific CHBs "exercise"; SCHBf, subscale smoking-specific CHBs "food and drink"; SCHBa, subscale smoking-specific CHBs "amount of smoking"; BFI-K, Big Five Inventory; N, neuroticism; E, extraversion; 0, openness; C, conscientiousness; A, agreeableness; MHLC, Multidimensional Health Locus of Control; CH, chance; le. internal control; PO, powerful others; G, general self-efficacy; S, smoking-specific self-efficacy; DRS, dissonance reducing strategies. Results provided by Mplus for level I variables. Cronbach's Alpha was calculated by SPSS.
used a German translation of the general CHB scale (Lippke, Hohmann, Kalusche, & Knauper, 2007) . An example of an item with a five-point Likert-scale of 1 (strongly disagree) to 5 (strongly agree) is 'Sleep compensates for stress'.
Big five inventory
The German short version of the BFI-K (BFI-K; Rammstedt & John, 2005) consists of 21 items (e.g., '1 worry about things') with a five-point Likert-scale of 1 (strongly disagree) to 5 (strongly agree).
Procrastination
The procrastination scale (Schwarzer, 2007) was used to measure a tendency towards dilatory behaviour across a variety of daily tasks (e.g., '1 often take on things which 1 then end up not doing'). The 10 items are scored on a four-point Likert-scale ranging from 1 (for not at all true) to 4 (exactly true).
Multidimensional health locus of control
The internality, powerful others, and chance health locus of control sub scales from the German version of the MHLC scale (Muthny & Tausch, 1994) were used to measure participants' beliefs regarding control over their health outcomes. Each of these subscales contains six items with a six-point Likert-scale ranging from 'strongly disagree' to 'strongly agree' (e.g., 'If I become sick, I have the power to make myself well again'). In compliance with Muthny and Tausch (1994) , the item 'Luck plays a big part in determining how soon I will recover from an illness' was eliminated to enhance the internal consistency.
Generalized self-efficacy scale Self-efficacy was measured using a lO-item scale (Jerusalem & Schwarzer, 1999 ) (e.g., 'I can usually handle whatever comes my way'). Participants are required to rate their feelings of competency regarding their ability to overcome barriers in everyday life on a four-point Likert-scale of 1 (for not at all true) to 4 (exactly true).
Smoking-specific self-efficacy scale Respondents rated the extent to which each statement applies to them on a four-point Likert-scale (Schwarzer, 2004) . Of the 16 items only 11 items were chosen due to non compatible item-phrasing concerning adolescents. The item stem 'I can manage to carry out my smoking cessation intention ... ' was followed by items, such as, 'even if I feel depressed' .
Dissonance-reducing strategies
Four items that serve as rationalizations for smokers in a state of dissonance were measured with a five-point Likert-scale (adapted from Hornung, 1986) . Item examples are: 'Many old persons, who have smoked most of their life, yet are fine in health' or 'Too much attention is given to the harmful effects of smoking'.
Smoking status and readiness to stop
The questions were extracted from 'Tobacco Monitoring Switzetland'. The presented study classifies smoking status of the respondents in two categories: smokers, who smoke daily or occasionally and non-smokers. In addition, respondents' readiness to stop smoking was assessed based on stages of change measured related to Prochaska, DiClemente, and Norcross (1992) . Adolescents could rate their readiness to quit within a certain time frame using the following scale (Tabakmonitoring Schweiz, 2008) : 'general readiness to quit smoking', 'within the next 30 days', 'within 6 months', 'within 1 year', and 'within 2 years'. The items were summed up to form an index, which means that an adolescents' agreement to an item was coded with one, so that a higher score on this scale represented a greater and more proximal level of readiness to quit.
Data analysis
Due to the fact, that the adolescents in this study are nested within school classes, the statistic programs Mplus 5.01 (Muthen & Muthen, 2007) and HLM 6.04 (Raudenbush & Bryk, 2002) were used in addition to SPSS 15.0. With the use of SPSS 15.0, sample and scale characteristics were assessed: for example, missing values were replaced by the Expectation Maximization imputation method (cf. Tabachnik & Fidell, 2007) . Exploratory factor analyses (EFA) and confirmatory factor analyses (CFA) were performed by Mplus to determine the structure of smoking-specific CHBs considering the hierarchical data structure. The sample was randomly divided into two samples and with these two samples the analyses were conducted. Furthermore, to determine the validity of the new scale, correlations were performed between the smoking-specific CHBs and the measures described above. To test the predictive power of smoking-specific CHBs, hierarchical regressions were computed. Based on the principle of parsimony (Tabachnik & Fidell, 2007) , all variables that are significantly associated in the bivariate analyses with smoking-specific CHBs and the outcome variable (cf. Table 2) were entered in the regression model as predictors for the readiness to stop smoking. In this study, random slope models were estimated in the HLM analyses. All variables were grand-mean centred (Raudenbush & Bryk, 2002 ' Y 00 is the average of all the 130/ sand ' Y 10 -'Y 60 represent the mean slopes of the different predictor variables. The effect of the only variable (slope) at level 2 (school class) was specified as random (error terms: U1rU6j), indicating possible differences between classes in these mean effects. To estimate effect sizes, Pseudo-Rz (McFadden, 1979) was calculated. However, Pseudo-Rz acts only as a descriptive measure and could not be computed for non-significant effects. In addition, Pseudo-Rz might not be exactly determined for models with random intercept and random slopes. For these reasons, interpretations should be treated cautiously and it should be taken into consideration that the b-coefficients are unstandardized. Furthermore, it should be noted, that the aim of all reported multilevel analyses (factor analysis and regression) was to obtain correct test statistics by controlling for class effects and not to specify a model to analyze differences between classes.
Results
Multi/evel exploratory factor analysis
With one sub-samples, the 13 items of the smoking-specific CHBs were entered into a multilevel EFA with oblique rotation to reach a psychologically interpretable position. By reason that in Mplus the variance explained by a factor is not given for oblique rotation, the variance was calculated based on the varimax solution (cf., Muthen & Muthen, 2007) . Items with component weights of more than .40 were grouped, but three items, which pertained to habits of deep breathing or the use of light cigarettes, failed to load on any factor. Therefore, the factor analysis was subsequently repeated with the remaining 10 items, which resulted in three factors. The structure of the factors is listed in Table 1 . Based on the meaningfulness of the emerging factors and the Kaiser-rule (eigenvalues: 3.9, 1.4, 1.3), it was decided that three factors were an accurate representation of the final solution. The first factor, which accounted for 18% of the common variance after rotation, was labelled 'exercise'. Agreement with these items means respondents perceived physical exercise as one strategy to compensate for the negative health effects of smoking. The second factor, accounting for 18% of the variance, was labelled 'food and drink'. The four items connote the respondent's belief that negative health effects may be neutralized by eating healthily or by reducing alcohol consumption. The third factor, accounting for 15% of the variance, was labelled 'amount of smoking'. Its three items reflected the belief that a reduction of the number of cigarettes smoked would compensate for health consequences of smoking.
Multilevel confirmatory factor analysis
The multilevel CFA was conducted with the other random sub-sample to confirm the factor structure. For the described model above, the chi-square value indicated that the model fit the data well (X 2 (32, N = 122) = 36.38;p = .27). Furthermore, the goodness of fit was assessed with the Comparative Fit Index (CFI = .98), the Tucker Lewis Index (TU = .98), the root means square error for approximation (RMSEA = .03), and the standardized root mean square residual (SRMR = .05). All values meet the criteria for acceptable model fit (Hu & Bentler, 1999) . Likewise, all factor loadings were significant P::S .001.
Reliability
The alpha coefficient for the total scale was ex = .80. The internal consistency of the subscales ranged from. 71 to .78 (see Table 2 ). The majority of the corrected inter-item correlations clustered around r = .29 (.11-.55) . After the data had been collected twice, resulting retest-reliability coefficient for smokers was rtt = .71 (n = 91).
Validity
The results of testing for construct validity are shown in Table 2 for the total smokingspecific CHB scale, as well for the subscales.
Convergent validity
The results of the correlation analysis (conducted in Mplus) indicated similar relationships of the total smoking-specific CHB scale and the three subscales with all other scales. As can be seen, there was a significant positive relationship between the general CHB scale and the smoking-specific CHBs. As expected, smoking-specific CHBs showed a significant negative relationship with the smoking-specific self-efficacy. The higher the smoking-specific self-efficacy was the lower the smoking-specific CHBs. As hypothesized, the smoking-specific CHBs as well as the general CHB scale were negatively correlated with the personality dimension conscientiousness. Adolescents with higher scores on the smoking-specific CHBs or the general CHB scale were less conscientious. A positive correlation was found between the smoking-specific CHBs and the dissonance-reducing strategies, which indicated a small overlap, but both constructs are assumedly different types of beliefs. Table 2 shows that the personality dimensions neuroticism, openness, and agreeableness did not correlate with the smoking-specific CHBs and the general CHBs. Against our expectations, the personality dimension extraversion was found to be significantly negatively related to the smoking-specific CHBs. Furthermore, no relation with the MHLC subscale chance and internal control was found. Contrary to the assumption of no relationship, smoking-specific CHB scores were significantly pOSitively related to the MHLC subscale powerful others. Also, as expected, the smoking-specific CHBs and the general CHBs were not correlated with procrastination.
Divergent validity
Association with the smoking status
A comparison between smokers and non-smokers regarding the total smoking-specific CHB scale score and the general CHB scale score was carried out (conducted with HLM 
Association with the readiness to stop smoking
The results of correlation analysis for assessing criterion-related validity indicated a significant negative relationship between smoking-specific CHBs and a smoker's readiness to stop smoking. The general CHBs failed to reach statistical significance relating to the readiness to stop smoking (cf. Table 2) . As already noted, multilevel regression analyses were conducted. The model specifies the prediction of the readiness to stop smoking with random effects of the intercept of the readiness to stop smoking and of the slopes of MHLC powerful others, extraversion, conscientiousness, smoking-specific self-efficacy, dissonance-reducing strategies, and smoking-specific CHBs. Table 3 presents the intercorrelations among the scales without the control variables gender (b = -.05;p = .83) and age (b = -.07;p = .34), because they were no significant predictors for the readiness to stop smoking.
The estimated intra-class correlation (lCC) for readiness to stop smoking was ICC = .03. This indicates low clustering effects, which is the same for the predictors (see Table 4 ). As shown in Table 4 , the total smoking-specific CHB scale was Significantly negatively related to the intercept of the readiness to stop smoking, with adolescent smokers holding higher smoking-specific CHBs having a lower readiness to stop smoking as adolescent smokers with lower smoking-specific CHBs. The same analyses with nearly the same results were conducted with the three subscales of the smoking-specific CHB scale: the subscales 'exercise' and 'food and drink' were both significantly negatively related and the subscale 'amount of smoking' was marginally significantly related to the readiness to stop smoking. All other variables, except for the personality dimension extraversion, failed to reach statistical significance.
Discussion
The main purpose of this study was to construct a scale for assessing smoking-specific CHBs. Multilevel EFA resulted in three different subscales labelled 'exercise, 'food and drink', and 'amount of smoking'. Based on the comparable results for the total smoking-specific CHB scale and the subscales, we suggest that both have their utility. The subscales are especially important for the investigation of content-specific CHBs, whereas the total smoking-specific CHB scale enable the use of an aggregated score. The factor analysis showed that the three factors are correlated to a large extent. This factor structure was confirmed by a multilevel CF A. The use of the total smoking-specific CHB score is also feasible, because of the good internal consistency of the whole scale. Furthermore, the total scale and the subscales showed a good convergent and divergent validity. Although the negative relationship between the BFI-K sub-dimension extraversion and the smoking-specific CHBs was unexpected, it is still consistent with other studies, in which introverts experienced more discomfort than extraverts as a consequence of cognitive dissonance (e.g., Matz, Hofstedt, & Wood, 2008) . In light of the assumption that CHBs are one strategy to resolve a cognitive dissonance, it might be a comprehensible explanation why there is a significant negative association between these scales. Another unexpected result was the positive correlation between the smoking-specific CHBs and the MHLC sub-dimension powerful others. High scores on the sub-dimension powerful others reflect the belief that health status is subject to external control (e.g., physicians, or medication; Muthny & Tausch, 1994) . Therefore, it is tenable that this belief serves as one strategy for smokers to reduce a possible cognitive dissonance by placing the responsibility for their health on powerful others. This assumption is supported by studies that focus on health locus of control in smokers, which have shown that recidivists were associated with an external locus of control (e.g., Segall & Wynd, 1990) . This is in line with the smoking-specific CHBs, because both scales serve as justifications for smoking behaviour.
Furthermore, the general and the newly developed smoking-specific CHB scales (total scale and subscales) were found to be positively correlated. This result indicates that the items of both kinds of scales were similarly understood and that the scales share the underlying factor of CHBs. Nevertheless, smoking-specific CHBs (total scale and subscales) are negatively associated with the readiness to stop smoking, while the general CHB scale is not. Moreover, unlike the general CHB scale, smoking-specific CHBs distinguished between smokers and non-smokers. As indicated by these results, smoking-specific CHBs appear to be more useful for examining smoking behaviour than the general CHB scale, because it deals with very specific compensating beliefs for smoking. In line with this, the multilevel regression analysis demonstrates that all scales of the smoking-specific CHBs are significantly negatively related to the readiness to stop smoking, even in comparison with other scales. Accordingly, smoking-specific CHBs may provide one possible explanation for why adolescents often fail to change their smoking behaviour.
Overall, the correlations between smoking-specific CHBs and the readiness to stop smoking are not high. In terms of effect size, Pseudo-R 2 can be interpreted cautiously as very small-to-small for the smoking-specific CHBs. This might be due to the different specificity of the items concerning the readiness to stop smoking and the smokingspecific CHBs. The items to measure readiness to stop smoking are worded in first-person format, whereas adolescents had to evaluate the smoking-specific CHBs in general, instead of answering the items with respect to their own personal smoking behaviour. This was by reason that the non-smokers also had to answer the questions.
Limitations
First, the sample size of adolescent smokers in the study is expandable. However, it is not always possible to determine the number of smokers at the beginning of studies in school settings, because there is a wide variation of smokers in each school class, so that the sample size is finally acceptable. Second, the mean of the smoking-specific CHBs is rather low. A possible explanation regards the formulation of the questions, concerning smoking-specific CHBs as already mentioned above. Possibly, adolescent smokers would agree upon smoking-specific CHBs to a greater extent if the items were worded in firstperson format. As a consequence, future studies should vary the answering format in order to account for this explanation. A third limitation lies in the assessment of smoking status. Although self-reports of smoking status are accurate, biochemical assessment should be considered in future studies to improve accuracy (e.g., by assessing saliva cotinine; Patrick et al., 1994) .
Outlook and conclusions
This study presents first evidence of the usefulness of smoking-specific CHBs in adolescents. First, the scale needs repeated validation and the predictive validity of the new scale for smoking-specific outcomes should be confirmed in advance. Further research is also recommended to examine the smoking-specific CHBs as well as the German version of the general CHB scale in different samples (e.g., in adults). In order to test long-term effects of smoking-specific CHBs on smoking cessation, a longitudinal design would be needed. Within the TMS , this is currently being developed. In addition, it is intended to integrate smoking-specific CHBs into an existing theoretical model of behaviour change (such as the Health Action Process Approach, cf. Schwarzer, 2008) , because so far, CHBs have not been investigated within the framework of such a behaviour change model. The CHB model (Rabiau et al., 2006) explains the generation of CHBs as well as the implementation of compensatory health behaviour, but not the relevance of CHBs for a behavioural change. In addition, it is required to test the smoking-specific CHBs in relation to other concepts such as risk perceptions, outcome expectancies, attitudes, or descriptive norms (cf. Manning, 2009 ) to analyze their contribution to health behaviour change in more detail.
Until now, research on predictors of smoking cessation among adolescents found that amongst others, self-efficacy, knowledge, and beliefs about smoking are important predictors of smoking cessation (e.g., Dijk, Reubsaet, de Nooijer, & de Vries, 2007) . Because our results indicate that smoking-specific CHBs are important predictors of smoking cessation, CHBs should be targeted in interventions. For example, an intervention could focus on unmasking CHBs and to inform adolescents that smoking cannot be compensated for by any other healthy behaviour. This should raise adolescents' awareness for these maladaptive beliefs and thereby limit CHBs' potential to reduce cognitive dissonance. A second strategy could be to reduce the automatic activation of CHBs. Because CHBs are often activated after indulgence, interventions might want to strengthen adolescents capabilities to resist temptations to smoke. Thus, interventions could for example address adolescents' resistance self-efficacy to deal successfully with high-risk situations that provoke temptations (cf. Marlatt, Baer, & Quigley, 1995) . Regarding smoking-specific CHBs, more studies are needed to enhance our knowledge about their role for smoking outcomes as well as how to deal with them in interventions. Thus, smoking-specific CHBs can promote appropriate interventions for adolescent smokers and better assist in smoking cessation.
